Role of cysteine residues in the redox-regulated oligomerization and nucleotide binding to EhRabX3.
The enteric protozoan parasite, Entamoeba histolytica, an etiological agent of amebiasis, is involved in the adhesion and destruction of human tissues. Worldwide, the parasite causes about 50 million cases of amebiasis and 100,000 deaths annually. EhRabX3, a unique amoebic Rab GTPase with tandem G-domains, possesses an unusually large number of cysteine residues in its N-terminal domain. Crystal structure of EhRabX3 revealed an intra-molecular disulfide bond between C39 and C163 which is critical for maintaining the 3-dimensional architecture and biochemical function of this protein. The remaining six cysteine residues were found to be surface exposed and predicted to be involved in inter-molecular disulfide bonds. In the current study, using biophysical and mutational approaches, we have investigated the role of the cysteine residues in the assembly of EhRabX3 oligomer. The self-association of EhRabX3 is found to be redox sensitive, in vitro. Furthermore, the oligomeric conformation of EhRabX3 failed to bind and exchange the guanine nucleotide, indicating structural re-organization of the active site. Altogether, our results provide valuable insights into the redox-dependent oligomerization of EhRabX3 and its implication on nucleotide binding.